Post-cryopreservation viability of the benthic freshwater diatom Planothidium frequentissimum depends on light levels.
Over recent years, several planktonic and benthic freshwater diatom taxa have been established as laboratory model strains. In common with most freshwater diatoms the pennate diatom Planothidium frequentissimum suffers irreversible cell shrinkage on prolonged maintenance by serial transfers, without induction of the sexual cycle. Therefore, alternative strategies are required for the long-term maintenance of this strain. Conventional colligative cryopreservation approaches have previously proven unsuccessful with no regrowth. However, in this study using 5% dimethyl sulfoxide (Me2SO), controlled cooling at 1 °C min(-1), automated ice seeding and cooling to -40 °C with a final plunge into liquid nitrogen, viability levels were enhanced from 0.3 ± 0.4% to 80 ± 3%, by incorporating a 48 h dark-recovery phase after rewarming. Omission, or reduction, of this recovery step resulted in obvious cell damage with photo-bleaching of pigments, indicative of oxidative-stress induced cell damage, with subsequent deterioration of cellular architecture.